Desulfation of cell surface HSPG is an effective strategy for the treatment of gallbladder carcinoma.
Cell surface heparan sulfate proteoglycan (HSPG) is a group of critical glycoproteins that mediates signal transduction. Sulfated HSPG can mediate the activation of a variety of cell growth factor signal pathway to promote the progression of gallbladder carcinoma (GBC). This study analyzed 527 clinical GBC specimens and confirmed that the HSPG sulfation level was significantly higher in GBC tissues than in gallbladder mucosa (GBM) tissues. The high HSPG sulfation level was closely associated with poor differentiation, local metastasis, and advanced clinical stage of GBC; it was also associated with the shortening of disease-free survival (DFS) and overall survival (OS) and influenced the outcome of chemotherapy or radio-chemotherapy in patients with GBC recurrence. Inhibition of HSPG sulfation on the GBC cell surface using human sulfatase 1 (hSulf-1) significantly reduced the phosphorylation levels of growth factor receptors and signaling protein kinases in GBC cells, decreased cell responses to growth factors, and inhibited cell proliferation and migration abilities. In a nude mouse model with GBC xenografts, we observed that the xenograft tumor growth was suppressed and the phosphorylation levels of signaling proteins were downregulated, together with decreased expression of Ki67 and reduced sensitivity to bFGF (basic fibroblast growth factor) induction after inhibition of HSPG sulfation. Our study demonstrated that a high HSPG sulfation endows GBC with high malignant biological behaviors and a poor prognosis. Desulfation of cell surface HSPG can inhibit the kinase activities of a variety of signaling proteins, hinder the cell response to growth factors, and effectively inhibit the malignant biological behaviors of GBC cells.